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(54) ZOOM LENS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a zoom lens which is 
miniaturized and whose cost is reduced. 

SOLUTION: A first group G1 which has positive refractive force and 
which is fixed at the time of power varying, a second group G2 
which has negative refractive force and which moves from an 
object-side to an image surface-side from a wide angle end to a 
telephoto end at the time of power varying, a third group G3 which 
has positive refractive force and which moves from the image 
surface-side to the object-side from the wide angle end to the 
telephoto end at the time of power varying and a fourth group G4 
which has positive refractive force and can be moved at the time of 
power varying are installed in order from the object-side. A 
condition expression 0.5<&verbar;F2/F3&verbar;<1 .2 (F1 represents 
the focal distance of i-th group) on the power of the third group G3, 
a condition expression 0.49<&verbar;L3/L2&verbar;<1 (L1 
represents the moving quantity of i-th group from wide angle end to 
telephoto end) on the moving quantity of the third group G3 at the 
time of power varying or a condition expression 2<(F3.4)/IH<3.3 
((F3.4) represents synthesis focal distance of third group and fourth 
group at wide angle end and IH represents a image circle radius) on 
the synthesis power of the third group G3 and the fourth group G4 
are satisfied. 
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(6) ^^^P 1 1- 2 5 8 5 0 7 

/0 

t6dt^t-*-5„ ^fc, IE^ ^Xi;xuyXM^ n 
x^xi.^X^u^X^f^dtJ:^ &6(dJ:6 
tt**ft:«:Wix.-Ct^o JB3 WSrdOJ: ^jrMitS 
di:T% B4Bt*i/>'Xi fttiiStSdt^-eS, 

$ lb (d ^ </> * U > X£4fcf*tt|cO ill] * A? ->c # I, % jB) £j U > X 
t-TSdir-C, S3llf, !4fi|(/)U>Xlt^f/j^(; 
Lfci*, (feffildAW-rs^jftSr-r^ir^ h y y^idi^ 

[0 0 4 0] ifc, »)^lo(OX-AuyX 
!i, ttf*ffifl*^«id, iEcOJSW* 1 », 
®W^«:'fi-r6JR2W, jE</5HW*«t*-*-5!B3B, IE 

B^nmw, »2Wt»3«^nmw, i3if^4W 

HS^"tn-€fnK(bL, HufS^l Bf±i tfccOiEu>X^6 
tHritS^ HfifS^2Bfi, **«]^f>IHtd, *u>x 
t , A ^ > X t IE !^ > X c/> u v x «?: co 3 ft c/) u > x 
* ? iER*tL, m]fB^3B(i, ttWeW^bMHld, 

Willis Six, HuieiS4B{i l tt^EuyX^fj^Sd t 
«:»»i"*-5«lfiRtd-r5 d t 5c 
[0 0 4 1] d<n«/*|d«t 19, '>fc^«fSttftT\ /J^ 

(d.frfjg/^iE ■ A • 3E • ]Ec7)X— a l^^XSrigfiK-^Sd 
^r*#5o HXlSt*iEcoAftlSrJB2BtJB3l¥ 
lc*"PS-ti:5Wfilc*:«ffl LT, iR2SI*jEcoAftlcO'>/ < c^ 

5 0 HX^ffljEc/)-atK<?>^t^ft2B^«/SSr, M#M/j> 

ld-T6d<t(dJ: 9 , ft'>ft»T?JR2 W*ar*l8^i-Sfe 

IE u > X£tt£ u > x- 1 l XMMC «t 5tt*3efk*:fflix. 
r^6 8 «K36*liEW*mco*ar^!R3B(Dfllrt«:, 4^f^ 
fPJJ/j^b)HH(d N ^uvX^, Eu>XtftuyX(OSI^i/ 
>X'il:t5d^ia^ • / >ft*"C»3B*a-C|g^ 

#, Sb<C5/h®fktd#4--C*S 0 S6id % »3«<OIE 
^ \s > X Mi/yX^|-^i/>X^ LX ttCMd J: 6 

[0 0 4 2] frib\ li^A9-^<t-Sd<i:l:J: 
l :J , ft l 8*T?(^i|XSw56^ft€: / >^< dim, 
ft2B, g3l!lT'C)i 1 mxm±LfzMm$lEo>jkm> 
fi«*ixffl*L^ 0 ^/c, ^T^Sf+^SrSUSi-'Sdi 

[0 0 4 3] 

• • ■ (9) 



-6- 



(7) 

// 

mc 0 ) -c&^o tki'-tiz (9) i/)TiSf)8^ex.5t, 

[0 0 4 4] $ ibic, >Mgipjcofc ') 1 Ot/) X — 
fi, ttf*«/j^bMHlc, jE(0©tfr*«:*-f 5» 1 W, Moo 
raW2i&-fr-f5 3B2«, IEcoJSW*£>M-5SB3 W, IE 

HW^ft^iiaMfcU fffSElB l BiilE u> X£ u> X 
<;> 2 ftto > xTi^c •? , & 2 BXtt$ 3 B'HO^c < 

> t>-*RcOTEU> X^ £ L->xVH£^U>X£^frZ <t 

[0 0 4 5 ] -cowiiticfc^-c, K i &<n\&f$L&JEi'> 
Xh-&u>>X(n2tic<nis>xt-t-Z>z tick *) s iigf 

!B 2 Bfo 5 t Mi* 3 BtClE U > X £ -A U > U > 20 
[0 0 4 6 ] 

ttM i - l 0i;o^TMt6 0 ID i -H i oi:tiif 
Ji^SSM l — i ocox— Aix>Xcoi£ftijSS-C(ou^Xia 
a £ ^ Wf tfii m £ 7ni- 0 # UMif^ij co gcfigx - * f i % k-*- 

[0 0 4 7 ] ^ft^ij 1 It, m&2£m 5 . 50-15. 7 
5 , iffii ft 6 6 . 4 2° —24° CD X— A U > XT'fo 9 , 
[1 l (C/n-TJ: Oic, 3$ 1 file, l It. ttjfrflOJICiOiiffiSrffiiit 
Ac -ft ^ ~ x # x u > x t nEft£b > X£ cojg^ u > X <t , 

tfommz&m&fai-ttijE* ~x#x u^xt^t^ n > % 

2BG 2 ft, l^f^ntiJlc^igj'dr^IJtfcR^^x^^ u>x 

> , W[M] u > Xt pSfdi u > Xt<nfe& is>Xfrt>tSL v ) . 
^»i:»9Sd»ffiHL, R3BG3I1 m^>X2 
ft > , 4* f* fflil jc db ifij & fa it f- M ^ ~ x * x u > XXj , p, ft 

.3I4BG4I*, ^f^(RiJ(Ci£biS^r&llt/iiE^-x^x ^ 
■>> X i ft^b^6 0 M 3 filG 3 co*t«j(*:flpj(/5iSic^ 
£R ml /j ? I fl t N 0 iLti' N o 0 ft ^ /j Hifi iB c/5 S: co 

3 J:?B4fltG ^ ^ (13 Scr^mrA /£: ST <c ^ e> fft cSi mj/i ^ tb «f 

[0 0 4 8] OgSgf*] 2 .«.^Hi« 5 . 52-15. 9 
1 , i«5jft ii 7 . 0 4" -- 2 3. 7 2" tOX-i, L, > X"? 

t-i M , IH 2 ;*,i^r,i: 0 ^ t g^G l it. Va{$mizt l hw 
1- rft] ; r ri ^ ^ =. 7, ^ x u > x > ie ^ =- x >v x u > x > (/> 5/; 



ftfflW- 1 1 -2 5 8 5 0 7 

/2 

ffi^^>X/j^(b/j:*?, ^2g$G2li, fe^Wdcfhffi^rrfil 

E£rfa(t/--IE> ^x^x [/yX/j>P,/j:f), ^cof^{c^«9 
S^fi^L, f£38¥G 3fi, fSfauvx^fe^, 4to#n 
(CiHjilj^rfSiitfcM^ ^x ^7 x u> X/j^/cC 0 , ^4 g^G 
4(1, iSJt£bt->X 1 ft/j^4^ 0 ^38¥G 3«f^W 

Buc^si-c^-rj: as 1 §^g i t»y 

I38IG3 <t^4^G4{^^5:c/)rB , ir^^/^{tV J :7)^^[S 

[0049] mmm 3 {±, akj^vehi 5 . 50-15. s 

I, 1^ 6 6. 8 2° —2 3. 8 8° WX-AU>Xf 

gistc^-rjz^ic, ^ 1 big 1 ii, wmmc&w 

X^pj/jro, H2^G2(i, faqOflu-vX^, ieu>x7j- 
bfcO, -€:co»{c«Ei? S^fflRL, i3fi|G3it fSj£b 

<b , ^f^fiyicdiiS^^tt/cM^^x^xuvxVj^/j: 
•9, !4?fG4[i, #jf*fRi](Ci£bffi^r6l(t^ijE^ ^x^x 
U>Xl ^j>b/^o »2fi¥G2 00fttfft®tti]OlS<t, 
^3 8$G 3co*fctt((:i|||jcoffii:; |4 8|G4(/)ti)» 

<r>m&<om. nic^r^-rj; 9tc, unci 
siiHse-e, m 2 g^G 2\tmmmfrh\%mm\z&mi,. 

m3UG 3 t!B4«G4fift3L<omiWfrj£j-f4:35?P ) flftffi 

[0 0 5 0] HMr^ij 4 (1, jKEj^SEM 5 . 50-15. 8 
7, lift 6 4. 9 3° —2 4. 8 7° COX— AU>X'T* 

*>0, B4(C7jt-i-J:9lc, BiBGili, W*fRiJlc£biS 
^r^lltfcjE^— x^7X u>X l tfc^»P>/«c ^ f 2 §^G 2 
^f^fR'JiCifbili^^l^fc^^^x^xu^X^, fSf[U] 
^>Xir^f^fRij(ci£hiS^^l(tfciE^ -x/jx uyX^) 
»*^>X^P>/j:ri, ^Of^lc^«9 S/j^i^L, S3« 
G3I1, ^5f^fRU(C£ji5^f^itfeiE^ -x 

1i x u->x^ ^x^7X i/yXi«?)Bf&i/y^p)4 
^J, i4HG4(t ifli/yXitS:^p,/j:5, M3g^G 
3(/)*t^(*flli]</)ig«i:, B4 8¥G 4(/)ftt>^f*f»JcOE«C 

RR. mtc^RiT'^-rj; !Ri BG l tiRij Sf±@3E 
T% K2«G2(±ttft:«/j^P>«ffi«JC»ftL, I3IIG 
3 <t iR 4 B G 4 ffiEconBM & ft. if /j: /j» h \% jg h /j > ^ ^ 

[005 i ] nmrn 5 ii, » *ebi 5 . 50-15. s 

6, lljft6 8. 3 0° —2 4. 5 4° tOX— At/yXf 

«to'j, msjem-t- «t ^1 bg 1 it. mmmzthffi 

iE^7^;xu>X^b^r), ^2BG2fi, ^f^fPJJiC 
tHjiSirl^(t/c M > — x X; x u> x , fSf[U] u> xt 
(Wi.'ldbiHJerf^lit/'-iE^ — xx; x u > X£ coj^-g- u> X7^ 



-7- 



(8) 

13 

b^;, *c/>&i£«i3 sa«ffiBu ^3ir^G3ii, r^db 
u > x ^ , m m ( c a Ds ^ f n j { t /c iE ^ ^ x ^ x u > X ^ 

4fcf*fJl'IMd2i (5j & fM| ft fc & > ~ x ij x u > X t coflgfi- u > 
X^ibfc'J, ^4(^G4(;£, f^ii!jU>X 1 te/>>6/j:£ 0 
?n 2 ffi-G 2 coi£ 1, mmM^vfat . m 3 8£g 3 oiWx l)^f^ 
IRiJt/;>i?n<t , 4 fit- G 4(/>*fc«jf*Wwiffi(c*«ffij3&«fflt^ 

r*^i-J;Otc, i «G I tiKO S(±iazE-C % H 2 flic 
2 f£fR'l/i » 6 f^Tfij (I (C f^jfilj L , m'S fi*G 3 <t SB 4 &£G 

6„ 

[0 0 5 2 ] frjj, HJIS0IJ5 (C*5t^-Crt, 11 1 (ZjJ- ]' 

.t 0 (C , Kl 3 RlG 3 (/)^f^fHijc/)IE U > X i £ f££ U > 
^' 1 . 3 2 /j J c 4^? f ^fH'J { c: dlj I5J c/>^] i2J Jr. 3^1 ^ 

l ') . L-^i-^fi*C.«5S35wJ^ < ft 6 J: 

[0 0 5 3] '^MitfiJ 6 (i, 6 . 6 0 8-19. 

0 9 8, PI//16 7. 3 2° -2 5, 9 5° ittX— 

x-Cc-MK IH6(^^i-J:0(c, SiBGlli, 20 
X 1 I&tW^C 1 ?, |2(lfG2!j:, ^tefRiJlCdhE&^ttfc 
n x# x u>x^ ^IlMluvX^il^f^lRijicdliSj^^l 
(tfcIE^ ^x*/x i/VX^cofg^uvX/j^fti'J , ^rco 
lift tctt 9 S/;»feIl, |&3B¥G3I±, f^dh U > X t , ^ 
f^lH'KcaiSJ^ffiKtf-iE^ * x u->X^4^f^(Rij(ciibiSj 
£ l»l It t > X # X U > XcOfg^ > X/j^ 4> V) % %s 
4t'f-G4(t !iTi)dhU>X l fieri 5 „ 1g3B¥G3cOft 

tttf*fl«coiBi ( i:, S4BG 4Mmbmmmmiz.im\E} 

Jc^ir-T-I-J: OM, IB 1 »G 1 tttU SliHJ£-C\ SS i£> 

2 lit g 2 umfomfrb mmwuc &m l , % 3 b*g 3 <t % 

[ 0 0 5 4 ] 7 (vt, jS,feJE«| 6 . 6 13-18. 

9 9 9, iiyfa6 7. 6 8° - 2 6. 0 8° COX— 

i7i:m-)l;, |l«|Gl!t dW^V 
1 ft/Wb^^ B2B?G2I±, ttfrWJlCifbifflSrlSlttfc 
ft > n x # x u > X £ % r^lMJ l/>Xi ttf*[W]lCi£biSj S: f«] 
itf-JE /^^^;xu> x> coj£^ u > X7Wb& f; , -^to 
ftjcSfcU S^iBL, S3WG3fi, ffidhu-vX^, ft ^ 
ftvOliJiCiiljiTij^|n]!t^IE^ ^.x ^ x u> ^CtttffrM^diiS 
a- l»l £ t /"- ^ — x >j x u > Xc/)f^ u > X/j % ij ^ n x ?B 
4 B G4!t iOifiib u > X t , fft uu M ic diis f^i ; t £ g ^ 
- x -/j x u > X/jw^rc 5 S ^3 e^o 3 c/^ tttf^W^iS 

^KS, S^^-ndT'T"^,!: ';Jl, ^ I 8*G 1 t&<) SCXJM 

G 3 h 4 fine. 4 itmR^\l\m^^:-f^fj^jmmm\fj^ 

[ O 0 5 5 ] ^JSSf5»J 8 , tM.^^^I 6 . 5 4 8 -19, 50 



WfFMW- I 1- 2 5 8 5 0 7 

14 

Ift6 7. 8 0° —2 6. 0 8° 60 X — A UyXt'^ 
U , H8 (c^l-J; |g l e^G l li, ^(^(IjicdiDi^: 
f6lJt^-ftco> -X^7X U>X<b, ^{^fRiJlcdhffi^rrfeiit/i 
IE/^xyjxu>x7j^4^;, 5B2fi$G2li, 4^f^fR'J(C 
dLQu£rfalt?t H t< — x^j x u->x^ , ffli/>X^f^ 
iMicdiiM^r^lit/iiE^ =-^ii^ u> X^c/)^^ u^X/j> 
fj/jry, -t*0»«C»9 S/J>&^L, ^3^G3{i, j^di 
uyXt N fSfdlj u->X£ i^LM]U>Xc0^^i/>x7j^^ 
•J, 3l4g¥G4{i, fSjdLU>Xl #C/j^^5o ^3^G 

IS, Kc^iT^-rj; K l »g l S(iO^ 

T\ »2»G 2(ittf*lWJ*»ib«ffiapj(C»ftL, ^3 6$G 

3 t m 4 p g 4 ( i ^@ s o ? rei i r * /j > h f ^ ffi n j /j >e> 4^5 

[0 0 5 6] mffi.fflV\±. &MV&ffiG. 5 6 2- 1 9, 
HTA 6 7. 6 9° —2 6. 0 8° (/)X-i.l/yXf#) 

ni9ic^-rj: s i bg i li, m$imc&m& 

f«ltt/c RcO^ ^ x Ij x U>Xirif^f^fRiI{cdhU^f^{t/cIE 

(±, ^^IR(J(c t 5iS^r^(t7 , cM^^x^x i/yx'h f^TOa 
^v-x^^f^fRiK^dbffi^f^ttfciE^ -x^/x u>Xi:co 
»^i^vx^e»<cf9, twtic^^ S^fiiL, SB3ff£ 
G3it fSf£bU> Xi:, u>X<b fSJ|U] u VX<7)jg^ 
UVX/^b^^ , i4BG4lt PdhU^Xltt^bft 
5 Q K3«G ScOiftfcttttiWwffit, ^4^G4coat, 

iS— w««coR, Hic^Pprv^-TJ; llgfGi ^ 
81! «5 SliHS-C, »2»G2(±*l*ttW^fifeiSWJ(c:#il!i 

m m \m t^m f* w ( c # » s 0 

[0 0 5 7 ] 1 0 fi, jftj^ SEK 6 . 46-19, 

[11^ 6 8. 5 2° —2 6. 0 8° CO X— U yXt'fc 
0 , 110 (C7r:-^ J; 9 (C, 1 f^G 1 ii, ^f^fRijlcdMJ 

AciE^-x^x u>x7j^/j:^ , ^2g|G2(i, ^frfRij 

fciWHCilhm&farttzJE* — u > x'i u> X 

/j^/jrU, S/j»fi(lL, W3«G3ti, psf 

dhU>'X't, ffidh \s > X t jSfQJ] > Xcotf-fr u v x7j > h 
^C*J. m4^G4Ii, jS|i£b^>Xl ix7j^C<5o ^3gt 
G 3<7)* io^f1^iRijc/)mJ> , ig 4 BIG 4 ^^(^(Rijc/)® 

Ulc^^ir-^-t-J; -3 !c, M l S$G l tiKO SfilH 
»2«G 2J±«f*:f»JA»ibfftffiiWJlC»ftL, ^38$ 

G 3 > S4»G 4 {±m^^m^)rjrffj:yy^bi^mW)^b 
[0 0 5 8] WTic, itefc-HttMcofttt^- 
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(9) 



¥ff%¥- 1 1 - 2 5 8 5 0 7 



15 

, n t r2 "-fifr u^xaecodhsp^ft, di , d 

2 ■■-Ji^U->XigJ|^coPn1l^, ndi, nd2 U>X60 

Lfc***,!: U y«r*Wii:ii:ff-*-5*r&Hci:5<!:, T 

x = (y 2 / r ) / [ I + {1- (K + 1 ) ( y / r ) * 
USEffl 1 



76 



* 2 } 1/2 ] +A4y 4 + Aey 6 + Aay 8 + Ai o y 1 0 + Ai 2 

y.2 

As, Aio , Ai 2 it^:ix^:th4Kk. 6 ft, 8#C, 1 Oft, 
1 2 2fcco#«iffi«18[-e*>S„ 
[0 0 5 9] 



X-AMK 





f = 5.505 - 


9. 536 


- 15.745 














Fno= 2.792 ~ 


3.216 


- 4.113 












r J = 


186. 5411 


di = 


1.2000 


11 d 1 


= 1 


84666 


v d 1 


=23. 78 


r 2 = 


39. 3312 


d2 = 


3. 9807 


n d2 


-1 


48749 


V d2 


=70. 23 


r 3 = 


-56. 8902 


d3 = 


0. 1800 












r 4 = 


14. 7260 


d 4 = 


3. 2694 


11 d 3 


= 1 


69680 




= CJC CO 
-JJ. JO 


r 5 = 


62. 1210 


d5 = 














r 6 = 


74. 5065 


d6 = 


0. 8400 


ll d 4 


= 1 


77250 


v d4 


=49. 60 


r 7 = 


5. 5423 


d7 = 


2. 9761 












r 8 = 


-9. 7293 


da = 


0. 8400 


n d5 


= 1 


48749 


v d5 


=70. 21 


r 9 = 


11.8229 


d9 = 


1.8000 


n d 6 




84666 


V d6 


=23. 78 


r i o = 


-139.7255 


d i o = 














r u = 




d i i = 














r i 2 = 


11.6742 (4mm) 


d i 2 = 


1. 9422 


n d7 


=1. 


58913 


V d7 


=61. 18 


r 1 3 = 


-23. 0900 


d 1 3 = 


0. 1500 












r u = 


8. 6783 


d 1 4 = 


2.6167 


11 d8 


=1. 


72916 


v d8 


=54. 68 


r 1 5 = 


-12.4135 


d 1 5 = 


0. 3000 












r i 6 = 


26. 9742 


d 16 = 


0. 7000 


n d9 


=1. 


84666 


V d9 


=23. 78 


r 1 7 = 


4. 2272 


dl7 = 














r i 8 = 


9. 6808 


d i 8 = 


1. 6130 


n d i o 


=1. 


72916 


v d I 0 


=54. 68 


r i 9 = 


32. 9326 

















f 


5. 505 


9. 536 


15. 745 


d 6 


0. 9695 


4. 4520 


6. 3793 


dio 


6. 7009 


3. 2199 


1. 3000 


d lx 


4. 8930 


3.4069 


0. 9360 


d 17 


2. 4323 


3.4685 


5. 3700 



30 K =-0.2184 

A4 =-9.0556 x 10" 4 
As =-2.5457 xlO" 5 
As = 1.4387 X 10" 6 
Aio=-9. 7103 x10" 8 
I F 2 /Fs I = 0.714 
F 3 /F4 = 0.539 

I 0 2T | = 0.897 

I L 3 /L2 | = 0.73 
(Fs. 4i) / I H= 2.44 
40 F i / I H = 6. 97 



*S 1 2 [HJ 



V I 

r 2 
r 3 
r 4 



f = 
Fno = 
18. 1384 
12. 8515 
229. 0224 
41.3044 



5.524 - 
2.784 - 



[0 0 6 0] 



15. 914 
4 215 
2000 



9. 537 
3. 389 
d i = 
d 2 = 5. 1730 
d3 = [Sim) 
d4 = 0.7827 



ndi =1. 84666 vdi =23. 78 
n<J2 =1. 6031 1 vd2 =60. 64 

nd3 =1. 65160 vd3 =58. 55 
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(10) 



^ 1 1-258507 



m\ 1 Tea 



17 



18 





r 5 = 


5. 1749 




d 5 = 


3. 5350 










r 6 = 


-33. 2963 




d 6 = 


0. 7000 


n d4 


=1.56384 vd4 


=60. 67 




r 7 = 


20. 7633 




d 7 = 


-0.0132 










r 8 = 


8.2198 




d8 = 


1. 7596 


n d5 


=1.80518 vds 


=25. 42 




T9 = 


13. 1948 






d9 = 












r i o = 




d i 0 = 












r i i = 


12. 3402 




d m = 


3. 6983 


n d6 


=1.67790 vde 


=55. 34 




r 1 2- 


-11.8524 




d 1 2 = 


0. 8580 










r i 3 = 


11.4834 




d 1 3 = 


2. 3550 


n d 7 


=1.60311 vd7 


=60. 64 




r m = 


-18. 6404 




d l 4 = 


0. 1297 










r 1 5 = 


48. 4996 




d i 5 = 


0. 7000 


n d 8 


=1.84666 vds 


=23. 78 




r 16 = 


5. 5496 




d 1 6 = 












r i 7 = 


14.2502 




d 17 = 


1. 7219 


n d9 


=1.58913 vd9 


=61. 14 




r i 8 = 


-86. 9086 






K =- 


0.2184 






f 


5. 524 


9. 537 


15. 914 




A4 =- 
Ae = 


7. 1086 
2. 9893 


xlO" 4 
xlO- 5 




d, 


0. 6836 


4. 7810 


7. 8162 




Ab =- 
Ai o = 


3.3152 
1.3762 


x10" 6 

X10" 7 |F2 /F3 1 


d, 


8. 4251 


4. 3267 


1. 3000 


20 F3 /F4 

1 0 2T | 


= 0.475 
- 0.501 




di» 


5. 3747 


3. 2145 


0. 9360 




| L3 
(F3 


/L2 | = 0.62 
. 4i) / I H= 2. 58 




d 1( 


1. 9272 


3. 5002 


3. 5470 




Fi / I H 


= 10.99 

o 





0. 837 



[0 0 6 1 ] 



mmm3 







f = 


5.505 - 


9.528 


- 15.810 
















Fno = 


2.786 - 


3.348 


~ 4. 330 












r i 




19.0896 




d i = 


1.2000 


n d i 


=1 


84666 


V d 1 


=23. 78 


r 2 




14. 7521 




d2 = 


3. 0968 


n d2 


=1 


60311 


v d2 


=60. 64 


r 3 




-7692. 3867 




d 3 = 














r 4 




-76. 4386 




d4 = 


0. 8400 


n d3 


=1 


77250 


vd3 


=49. 60 


r 5 




4. 8598 




ds = 


1.8112 












r 6 




18. 2814 




de = 


1. 7596 


11 d4 


=1 


80518 


V d4 


=25. 42 


r 7 




CO 




d7 = 














r 8 






d8 = 














r 9 




7. 3400 


(mm) 


d9 = 


2. 6421 


11 d5 


=1. 


58913 


v d5 


=61. 18 


r i o 




-22. 1205 




d i 0 = 


0. 1500 












r i j 




8. 0241 




d n = 


1.9734 


11 d 6 


=1. 


72916 


v d6 


=54. 68 


r 1 2 




52. 4926 




d .2 = 


0. 1500 












r 1 3 




14. 0423 




d 13 = 


0. 7000 


n d 7 


=1. 


84666 


v d7 


=23. 78 


r i i 




4. 0797 




d 1 4 = 














r 1 5 




10. 1820 


(mm) 


d 15 = 


1. 7446 


Il d8 


=1. 


58913 


v d8 


=61. 14 


r i 5 




1133.0330 



















-10- 



(11) 



VffflW- 1 1- 2 5 8 5 0 7 



19 



20 



K =-0.2184 











A4 =-5. 1506 


xlO" 4 


f 


5. 505 


9. 528 


15. 810 


Ae =-2.2707 


x 10 6 










As = 2. 5686 


xlO" 7 


d 3 


1. 1566 


5. 4711 


8. 0959 


Ai 0 — 1.0482 


xlO" 8 
















m i 5 ls 




d 7 


8. 2383 


3. 9238 


1. 3000 










K = 0 






5. 6465 






A4 =-2.2630 


x 1 0 -4 


d 8 


3. 6256 


0. 9360 








Ae = 1.7763 


x10" 5 


d 14 


2. 0735 


3. 4220 


4.4638 


JO As =-1.5096 


x10- 6 










Aio= 9.3766 


XlO' 8 



^715 
K = 0 
A4 =-5.8146 
A 6 =-3.5256 
As =-1. 1100 
Aio= 9.7216 



x10" 4 
x 10" 7 
x 1 0~ 6 
x 1 0" 9 



I Fz /F3 | - 0. 866 F 3 
I (i 2i I = 0.575 

I La / L2 I = 0.68 
(F3. am) / I H= 2. 52 
F i / I l-I " = 10.06 

[0 0 6 2] 



/F4 



= 0.591 



20 





f = 


5.502 - 


9. 509 


- 15.873 












Fno = 


2.777 - 


3. 341 


~ 4. 352 










r i = 


16. 5657 




d i = 


3. 6105 


lldl =1 


48749 


V d 1 


=70. 23 


r 2 = 


570. 4842 




d2 = 












r 3 = 


33.8910 




d3 = 


0. 8356 


nd2 =1 


84666 


v d2 


=23. 78 


r 4 = 


5. 4863 




d4 = 


2. 6452 










r 5 = 


-13.8594 




d5 = 


0. 8000 


lld3 =1 


48749 


vd3 


=70. 23 


r 6 = 


7. 7346 




d6 = 


2. 6020 


nd4 =1. 


84666 


V d4 


=23. 78 


r 7 = 


423. 2622 




d 7 = 


<«rac) 










r 8 = 


oo (JR 


9) 


d8 = 












r 9 = 


8. 6181 


(mm) 


d9 = 


3. 3470 


nd5 =1. 


56384 


v d5 


=60. 67 


r io = 


-16. 8991 




d i o = 


0. 1208 










r it = 


7. 7569 




d m = 


2. 8653 


Ild6 =1. 


77250 


v d6 


=49. 60 


r i 2 = 


258. 5476 




d i 2 = 


0. 7000 


nd7 =1. 


84666 


v d7 


=23. 78 


r i 3 = 


4. 5291 




d i 3 = 


<*T3E) 










r 1 4 = 


9. 7155 




d i 4 = 


2. 4486 


Ild8 =1. 


56384 


v d8 


=60. 67 


r 1 5 = 


-47. 1886 

















-11- 



(12) 



1 1 - 2 5 8 5 0 7 



21 



22 



f 


5.502 


9. 509 


15. 873 


d, 


0. 9830 


5. 3731 


8. 0323 


d 7 


8. 3593 


3.9739 


1.3000 


d 8 


6. 5283 


4.2008 


0. 9360 


d 13 


2. 2562 


3. 7723 


5. 1579 



10 



K =-0.2184 

A4 =-3. 1865 X 10-* 

As = 2.3167 xlO" 7 



*As = 1.3223 xlO~ 8 

Aio=-1. 9200 X10" 10 
%\ 415 
K = 0 

A4 =-1. 1041 XlO' 4 

As =-2.7188 xlO" 6 

Ab = 3.7776 xlO" 7 
Aio = 0 

I F 2 / F3 | = 0. 779 
F 3 /F< = 0.794 

I /3 2T I = 0.586 

I L3 /Lz | = 0.792 
(F 3 . 4i) / I H= 2. 71 
F i / I H = 9. 98 

o 

[0 0 6 3 ] 



3Ufofr'l5 

f = 5. 504 - 
Fno= 1.990 — 2.270 



9.432 - 
- 2.711 



15. 856 



r i = 


18. 2001 


d i = 


1. 1730 


n d i 


=1 


80518 


V d 1 


=25. 42 


r 2 = 


13.0296 


d2 = 


0. 3357 












r 3 = 


13.9728 


d3 = 


4. 8470 


n d2 


=1 


69680 


v d2 


=55. 53 


r 4 = 


3102. 7527 


d4 = 














r 5 = 


424. 6070 


d5 = 


0. 8000 


n d3 


=1 


77250 


v d3 


=49. 60 


r 6 = 


5. 6105 


ds = 


2. 9586 












r 7 = 


-105.0017 


d 7 = 


0. 8000 


n d4 


=1 


48749 


v d4 


=70. 23 


r 8 = 


10. 6618 


d8 = 


2. 3225 


n d 5 


=1 


72250 


v d5 


=29. 20 


r 9 = 


74. 1193 (mm) 


dg = 














r i o = 




d i o = 














r ii = 


9.2181 (mm) 


d n = 


2. 9948 


n d6 


=1. 


66910 


v d6 


=55. 40 


r 1 2 = 


-30. 4447 


d I 2 = 


0. 1424 












r i 3 = 


7. 5345 


d i 3 = 


2. 5546 


n d7 


=1. 


67790 


v d 7 


=55. 34 


r i 4 = 


80. 3022 


d i 4 = 


0. 7000 


n d8 


=1. 


84666 


v d8 


=23. 78 


r 15 = 


4. 9693 


d 15 = 














r i 6 = 


9.4973 (mm) 


d i 6 = 


2. 8365 


n d9 


=1. 


66910 


v d9 


=55. 40 


r 1 7 = 


-38. 4689 

















f 


5. 504 


9. 432 


15.856 


d t 


0. 7566 


5. 0506 


8. 1970 


d. 


8. 7125 


4. 4098 


1. 3000 


d i0 


4. 9718 


3. 2094 


0. 9360 


d;s 


2. 2537 


3. 0666 


3. 9604 



m9m 

K = 0 

40 A4 =-2.6558 xlO -4 

As = 4.2392 xlO" 6 

As =-5.4464 xlO" 7 

Aio= 1.2756 X10- 8 
IB 1 l Si 
K =-0.2184 

A4 =-1.8121 xlO" 4 

As =-1.3295 xlO" 6 

Ae - 1.4549 xlO" 7 

Aio=-4. 6461 x 10" 9 

50 m 1 6 iS 



-12- 



(13) 



«fBB¥ 1 1-258507 



23 



24 



K = 0 

A4 =-2.5114 xlO" 4 
Ae = 3. 1103 xlO 6 
As =-1. 1345 xlO" 8 
Ai o= 0 

| F 2 / V Z | 

F3 /Fa 



= 0.628 
= 1.088 

mm 



* I #2T | =0. 760 

I L3 /L2 I = 0.54 
(Fa. 4w) / I H= 2. 67 
F i / I II = 8. 73 

o 

[0 0 6 4] 





f = 6. 608 - 


11.270 


~ 19.098 












Fno 


= 2. 03 — 2. 36 


~ 2. 


91 












r i = 


36. 688 


d 1 = 


4. 14 


n d i 


=1 


48749 


V d 1 


=70. 23 


r 2 = 


oo 


d 2 = 














r 3 = 


21. 750 


d3 = 


1.25 


n d2 


=1 


84666 


V d2 


=23. 78 


r 4 = 


8. 054 


d4 = 


5. 45 












r 5 = 


-27. 511 


d 5 = 


1. 00 


n d3 


=1 


48749 


V d3 


=70. 23 


r 6 = 


10.412 


d6 = 


4. 50 


n d4 


=1 


84666 


V d4 


=23. 78 


r 7 = 


40. 550 


d7 = 














r 8 = 


oo (jRl?) 


d8 = 














r 9 = 


17.583 (mm) 


d9 = 


3. 42 


lld5 


=1. 


58913 


V d5 


=61.30 


r io = 


-35. 670 


d i 0 = 


0. 20 












r i i = 


9. 390 


d i i = 


4. 35 


11 d6 


=1. 


77250 


vd6 


=49. 60 


r i 2 = 


87. 943 


d 1 2 = 


0. 90 


n d 7 


=1. 


84666 


v d 7 


=23. 78 


r i 3 = 


6. 609 


d i 3 = 














r u = 


13.553 (4mm) 


d 14 = 


3. 28 


11 d 8 


=1. 


58913 


v d8 


=61.30 


r 1 5 = 


-30. 808 

















f 


6. 608 


11. 270 


19. 098 


d, 


1.00 


9. 66 


15. 80 


d 7 


16. 20 


7. 55 


1. 50 


d 8 


8. 66 


5.46 


1. 50 


di 3 


3. 46 


5. 00 


5. 71 



•IS 9 f£j 

K = 0. 000 

A4 =-4. 66054 x 10" 5 

Ae =-1. 33346x10" 6 

Ae = 6.88261 xlO- 8 



Aio=-1. 18171 x 10~ 9 
Ai 2= 1.21868X10' 12 
% l 4iS 
K = 0. 000 
30 A4 =-9.93375x 10- 5 
Ae =-9. 76311 x 10- 7 
As = 3. 21037x10" 7 
Aio=-1. 95172X 10- 8 
Ai2= 3. 74139X 10- 10 
I F 2 /F3 I = 0.77 
F 3 /F4 = 1. 12 

I fin | =0.35 
I L3 /Lz | = 0.48 
(F3. 4w) / I H= 3.06 
40 Fi / I H = 17. 10 

[0 0 6 5] 



mmmi 



r i = 

r 2 = 

r 3 = 

r 4 = 



f = 

F NO = 

27.567 

CO 

34.610 
7. 611 



6.613 - 
2. 64 - 



11.256 - 18.999 

3.01 - 3.85 

d i = 4. 40 

d2 = 

d3 = 1.00 

d4 = 4. 17 



ndi =1.48749 vm =70.23 



n d 2 =1. 84666 vd2 =23. 78 



-13- 



(14) 



1#B8¥l 1 - 2 5 8 5 0 7 



25 



26 





r 5 = 


-26.015 




ds = 


0. 95 


n d3 =1.48749 


v d3 


=70. 23 




T6 = 


9. 781 




de = 


3.36 


nd4 =1.84666 vd4 


=23. 78 




r 7 = 


77.491 




d 7 = 


(pT*> 










r 8 = 


°o OR 9) 


ds = 












r 9 = 


9.059 




d9 = 


3. 46 


nds =1. 58913 


v d5 


=61.28 




r i o = 


-28. 867 




d 10 = 


0. 20 










r 1 i = 


13.765 




d i i = 


3. 12 


n d6 =1.77250 


v d6 


=49. 60 




r i 2- 


81.243 




d 1 2 = 


0. 90 


n d 7 =1. 84666 


v d7 


=23. 78 




r i 3 = 


6.376 




d i 3 = 












r M = 


16. 883 




d i 4 = 


2. 54 


n ds =1. 80400 


vdB 


=46. 57 




r i 5 = 


-22. 639 




d 15 = 


0. 90 










r 1 6 = 


-13.830 




d I 6 = 


1. 00 


nd9 =1. 84666 


v d9 


=23. 78 




r 1 7 = 


-20. 854 






K = 


0. 000 






f 


6. 613 


11. 256 


18. 999 




A4 =- 
Ae = 


2. 44569x 10- 4 
1.63587X 10" 6 As = 


= - 2 . 


d, 


1. 00 


8.49 


13. 22 




At o = 
Al 2=- 


1.25155X 10- 8 
2. 30862 x 10-' 0 






d 7 


13. 73 


6. 24 


1.50 




| F2 /F3 | = 0. 

20 F3 /F4 = 1. 


76 
09 




d 8 


8. 03 


5.46 


1. 30 




1 02T | - 0.50 
1 L3 | = 0. 55 




d 13 


2. 38 


3. 71 


5. 53 




(F3.4W) / I H= 2.79 
Fi / I H =12.85 





5 4 1 0 0 X10~ 7 



SI 9 Si 



[0 0 6 6] 





f = 6. 548 ~ 


11.266 


- 19.000 














Fno = 2.02 — 


2.33 


- 2.80 












r i = 


28. 972 


d i = 


1.50 


11 d 1 


= 1 


84666 


v d 1 


=23. 78 


r 2 = 


19.691 


d2 = 


0. 22 












r 3 = 


20. 405 


d3 = 


4. 96 


n d2 


= 1 


77250 


v d2 


=49. 60 


r 4 = 


196. 549 


d4 = 














r 5 = 


42. 098 


ds = 


1.00 


n d3 


= 1 


77250 


v d3 


=49. 60 


r 6 = 


7. 090 


de = 


4.71 












r 7 = 


-42. 112 


d 7 = 


0. 95 


n d4 


= 1 


57250 


v d4 


=57. 74 


r 8 = 


7. 798 


d8 = 


3. 63 


n d5 


= 1 


80100 


v d5 


=34. 97 


r 9 = 


51.433 


d9 = 














r io = 




d i 0 = 


(TO 












r i i = 


13.438 (4mm 


d i i = 


2. 85 


n d6 


= 1 


58913 


v d6 


=61.30 


r 1 2 = 


-33. 468 


d 1 2 = 


0. 20 












r 1 3 = 


16.565 


d 1 3 = 


5. 00 


lid 7 


= ) 


77250 


V d7 


=49. 60 


r i 4 = 


-9. 106 


d 1 4 = 


0. 90 


11 d 8 


= 1 


68893 


v d8 


=31.07 


r 1 5 = 


7.645 


d 1 5 = 














r i 6 — 


13.914 (4mm 


d 1 6 = 


5. 00 


11 d 9 


-1 


58913 


v d9 


=61.30 


r 1 7 = 


-26.414 

















-14- 



(15) 



¥rm¥- 1 1 - 2 5 8 5 0 7 



27 



28 



f 


6. 548 


11. 266 


19. 000 


d« 


1. 00 


7. 40 


12.09 


d. 


12. 59 


6.19 


1.50 


dio 


7. 10 


4. 41 


1. 35 


d 16 


2. 01 


3. 28 


3. 97 



10 



m \ l iSi 

K = 0. 000 

A 4 =-1. 15802 xlO" 4 

As =-2. 30929x 10" 6 



*As = 9.29778X10- 8 
Aio=-1. 70572x 10" 9 

m i 6is 

K = 0. 000 
A4 =-1.50902x10' 4 
Ae = 7. 59738x 10" 6 
As =-4. 34345x10" 7 
Aio= 9. 20410X10" 9 
I F 2 /F3 I =0.64 
F 3 / F4 = 1.07 

I /J2T | = 0.56 

|l_3 /L 2 I = 0.52 
(Fa. 4w) / I H= 2. 81 
Fi / I H = 10.96 

[0 0 6 7] 



Hj%«9j9 





f = 6.562 - 


11.266 


~ 19.000 














Fno = 2.03 - 


2.41 


- 2.98 












r i = 


27. 565 


di = 


1. 80 


n d i 


=1 


84666 


v d 1 


=23. 78 


r 2 = 


22. 250 


d 2 = 


5. 28 


n d2 


=1 


69680 


v d2 


=55. 53 


r 3 = 


146. 290 


d3 = 


car*) 












r 4 = 


33. 155 


d4 = 


1.20 


n d3 


=1 


84666 


v d3 


=23. 78 


r 5 = 


7. 643 


d5 = 


5.94 












r 6 = 


-32. 864 


d6 = 


0. 95 


tl d4 


= 1 


58913 


V d4 


=61. 14 


r 7 = 


9. 442 


d 7 = 


5. 00 


n d5 


= 1 


84666 


v d5 


=23. 78 


r 8 = 


72. 713 


d 8 = 














r 9 = 


°° (R»J) 


d9 = 














r i o = 


13.995 (4mm) 


d i 0 = 


4. 65 


n d6 


= 1. 


58913 


v d6 


=61.30 


r i i = 


-26.315 


d i i = 


0. 20 












r 1 2 = 


11.896 


d i 2 = 


5. 00 


n d 7 


=1. 


77250 


V d 7 


=49. 60 


r 1 3 = 


-19. 763 


d i 3 = 


0. 90 


nd8 


=1. 


80518 


v d 8 


=25. 42 


r u = 


7.049 


d i 4 = 














r i 5 = 


12.657 Wtitffi) 


d i 5 = 


5. 00 


n d9 


=1. 


58913 


v d 9 


=61.30 



-36. 523 



f 


6. 562 


11. 266 


19. 000 


d 3 


1. 00 


7. 09 


11. 56 


d 8 


12. 07 


5. 98 


1.50 


d, 


7. 83 


4. 88 


1. 35 


d 14 


1.29 


3. 19 


4.54 



2ff 1 0 ig 



K = 0. 000 

A 4 =-8. 42531 x 10" 5 

Ae =-1.06102x10- 6 

40 As = 4.82414X10" 8 
Aio=-7. 21004 X 10" 10 
m i 5 \m 
K = 0. 000 
A 4 =-1.53723x 10" 4 
Ae = 8. 03934 x 10' 6 
As =-4. 64104 x 10" 7 
Aio= 9. 96594 x 10* 9 
! F2 /F3 I = 0.72 
Fa / F4 - 0. 96 

50 I /i2T I =0.55 



-15- 



(16) 
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29 



30 



I L3 / L2 | = 0.61 
(F3. 4w) / I H= 2. 73 
Fi / I H = 11.41 



[0 0 6 8] 



1 0 





f - 6. 460 - 


11. 267 


- 19.000 














Fno = 2.03 - 


2. 36 


- 2.86 












r i = 


45. 399 


d i = 


1.50 


n d i 


= 1 


84666 


V d 1 


=23. 78 


r 2 = 


30. 450 


Cl2 = 


3. 42 


n d2 


= 1 


77250 


v d2 


=49. 60 


r 3 = 


73. 068 


d 3 = 


0. 20 












r 4 = 


30. 537 


d4 = 


4. 00 


11 d 3 


= 1 


60311 


v d3 


=60. 64 


r 5 = 


114.998 


d5 = 














r 6 = 


37. 983 


d 6 = 


f. 00 


H d4 


= 1 


80610 


V d 4 


=40. 92 


r 7 = 


7. 134 


d 7 = 


4. 94 












r 8 = 


-34. 697 


da = 


0. 95 


II d 5 


= 1 


59551 


V d5 


=39. 24 


r 9 = 


7.910 


d9 = 


3. 74 


11 d 6 


=1. 


80518 


V d6 


=25. 42 


r io = 


61.919 


d i 0 = 














r i i = 


°° OKU) 


d u = 














r 12 = 


20. 148 (mm) 


d 1 2 = 


3.82 


nd7 


=1. 


58913 


V d7 


=61.30 


r 13 = 


-27.415 


d i 3 = 


0. 20 












r i 4 = 


11.775 


d 14 = 


5.00 


11 d 8 


= 1. 


77250 


v d8 


=49. 60 


r 15 = 


-16.598 


d 15 = 


0. 90 


n d9 


=1. 


74077 


v d9 


=27. 79 


r l 6 = 


7.678 


d ) 6 = 














r 1 7 = 


H.447 {mm) 


d 17 = 


5.00 


n d i o 


=1. 


58913 


V d 1 0 


=61.30 


r t 8 = 


-24. 089 

















f 


6. 460 


11.267 


19. 000 


d 5 


1. 00 


7. 29 


11. 76 


dio 


12. 25 


5. 96 


1. 50 


d lx 


7. 87 


4. 72 


1. 35 


dis 


2. 96 


4. 38 


4. 80 



$ 1 2 I HI 

K = 0. 000 

A4 =-4. 8461 8x10- 5 

As =-1.50477x10" 6 

A 8 = 6. 27337 x 10" 8 

Aio=-9. 73311 x 10"' 0 

■T5 l 7 iiij 

K = 0. 000 

A4 =-i. 24232 x 10- 4 

Ae = 4. 55032 x 10" 6 

Aa =-2. 09257 x 10" 7 



*Aio= 3. 76691 x10" 9 

I F2 /F3 | = 0.59 
F3 /Fa = 1.08 

I 0 2T I = 0.55 

I L3 /L2 I = 0. 61 
30 (F3. 4w) / I H= 2. 96 
F i / I H = 11. 19 

o 

[0 0 6 9 ] WJiCOHJftffl 1 (OX— £. >>X^MPfiia^ 
,£(C Lfc £ # <t ffljSaflgT-coiRaHSr-tn^ 

nU 1 2, [Ell 3(C^-T 0 lilbi't 3 , (a) !i£fcgjl& 

36, (b) (c) immx^, (d) ii« 

*feflXlS, (e) [±3"*HX3S"Cife6o 
[0 0 7 0] aii(O^^^<OX--^U>X|i^jxl^c0 

!C/;WtT*l*fi(JA^«iE«J(C»lb^S!B2B, lEcOJS^f 
^^#L^^B#J[£^^/j^mii^lC^>itT»®fRi1/j^^ 

ft: co & ft- it £ SI fei-CtSr»«i:-f6 

[ 0 0 71] 



0 . 5 < i F 2 / F 3 



< 1 . 2 
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[0 0 7 2] [2] 



• • ■ ( 1 ) 
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3! 

0. 4 9< I L3 /L2 I < l 
Li fiSS i «w^:-ftiBA^aiaaSiC7)wt'C«o» 

[0074] [3] mmu^hm^, lE^mmt}^^' 

2 < (F3. 4w) / I H< 3. 3 
[0 0 7 6] [4] WfcfW^bllRt^ 5EcQJS«f^&-fr 

<!: (ftiBMlclia©S:lPlJt X £ <7>«fi> u > xy^ 6 i 20 

0. 5 < | F 2 /F3 | < 1 . 2 
0. 4 9 < | L 3 / L 2 | < 1 

Fi \±mimm&$m. Li ia» i «coj£ft 

[0 0 7 9] [6] ttf*1»M*bJ«t^ lEcoHW^Sr-ff 

0. 5 < I F2 /F3 I < 1 . 2 
2 < (F3. 4w) / I H< 3. 3 

Fi ttss i e^jA^jgm. (f 3 .4w) iijK-ftSjK 

[0 0 8 1] [7] ^f^flJ/j^HIHJc, JE<DmtirJi&4i' 

-tzmmmfenmi re, iw§^t^-LSf«^^ 

0. 4 9 < | L3 / 1-2 | < 1 
2 < ( F3. 4i) / 1 H< 3 . 3 

[8} ^^fRiJ/jw^jii^ic, iEcOSJjf^S:* 



J2 



[0 0 7 3] 



• • • (2) 



Li 

ft-ja, (F 3 . 

[ 0 0 H 3 ] 



0 . 5 < | F 2 / F 3 | < 1 . 2 
0. 4 9 < I L3 /L2 | < 1 
2 < ( F 3 m) / I H <: 3 . 3 
---r\ F, .'S-15 i Bt^te^ffiBt, Li JiSSiffsto^ft 
^>*baifiig[C75^tT<^»ftfl:, (F3 4w) fi/Aft^iC JO 



[0 0 7 5] 

• • • (3) 

6 X— A u > X e 
[0 0 7 7] [5] ttflcWJA^Wc, JE(/-)mtFrfj^:^ 

-t-3*«»#isj&<ojs 1 re, ■Awjaw^j«:#LXftfii*j£ft 
*®«*»«b**Muj(c#ih"r-5SB3 iE(7)iaw^^-r 

[0 0 7 8 ] 

• • • (1) 

• • ■ (2) 

5ff»B*^r«iwlB4»S:#L, ftw*ftafe»y!:t:t 
*»« it^X-Al/y x 0 
[0 0 8 0] 

• • • (1) 

• • ■ (3) 

»ffilWW»?>«!*llll(c#ij!i-r5JB3», jE<n®tirti&4(-t 
5aEf#B#^T«i(OJB4l¥S:WL, Zkw ^"t" c £ 

[0 0 8 2 ] 



• " • (2) 

• • ■ (3) 

iE^B^^^L^f^NF^^/j^Gais^^/^ttT 
f*ffiW^"b*f*Mt^»t(i-*-5*3#, jEcoJSW^Sr^-f 

^to X- X a 
[0 0 8 4] 



• • • ( 1 ) 

■ • • (2) 

■ • ■ (3) 
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[0 0 8 5] [9] &<o*f**&Mfci-z t&ftmt 

i'Z>±fc Cl] , [2] , [3] , [5] — [8] COW* 
0. 6 < I F2 /F3 I < 1 

::t\ Fi tigs i Wcote.SSEMl-CibSo 
[0 0 8 7] [io] »4««:«:«i*rfi)(c»»j$-itx 

As^&^it^iTO^i^»<t-rs±ie en , 
C2] , [3] , [5] - [9] wffitifr i isEttco* 

- AU>X 0 

0. 3 < F3 /F4 < 0. 8 
Fi nm i »W.«^SE«T*>-5o 
[0 0 9 0] C 1 2 ] ftw*fr.*4«ttl <t 
<fc-4-S±E [ 1 J , [2] % [33 , [5] - [ 1 1 ] ★ 
0. 4 < | 2 t | < 1 

[0 0 9 2 1 [13] IB4«^IEU>X 1 ft/j^/j^ 

- £*«H»£-4-£±E [l] , [2] , [3] , [5] 

- [12] coffins i *re<8cox— a u>x 0 
[0093] [i4] ^3 ufr, «jf*Ma>e>wii^ IE 

• 32 ■ -ftcO 3 ftcO U > X7j^ t ir 5 ±12 

[1] , [2] , [3] , [5] - [13] cOfptfl/nl 
*1E<Kc/:> X " U > X 0 

[0 0 9 4] [15] ^3 Ktf)tf'><C < t h I Ejfl^N 
#iB-efc5^£&»»£-r5±K [l] % [2] % 

[3] , [5] - [1 4] cOfpTilT&M JlEtt<£>X— 2* Is 

>x o 

[0 0 9 5] [16] |4lH(/)m<HlI^ 
»ffit#>5^tS:»»it5±e [I] , [2] ; 

C3] , [5] — [I 5] (Ofttlfrl *iEHcO>X— A 
v2i<40 

T\ v 2 1 tijs 2 BcoJi: t> fefWi'I w ft ^ > xcor y 

[0 0 9 9] [19] *(0*«=3tSr«fc-r- £ 
v 2 1 < 3 5 

[20] ik^m*^&mtz^zt&mnk'tz>±.m 

[1] , [2] , [3] , (5) - [1 7) COW*!** 1 * 

v 2 » < 4 0 

- - X\ v 2 1 (i|R 2 BcOj!: t> ^f^fRiJcO |U> X'COT -y 

[0 10 2] [21] lfc(n&ittfcffitt-zb&!#mu 

v 2 1 < 3 5 

z - T\ v z i (±?S 2 ftf ooiH: fc*f*»J(0 ft u > x"c/)T y ✓< 

[oio4] [22] uses 3 irw, ttf*w/j»?>i« 

: r ;£ IE u > x' t \ { $ iisi ffl'J { z \m m £ ft f "I ft u > x' > c/d ft 

- > xVjmj rc n , ntjfi!^ 3 ti$<nfafcM<DJE u- > X t «g £ 

b£^>i-o±E 11] , [2] , [3] , Co] - 
L 2 0 ] c/)f"7il7^ 1 XlE*cO X — \s > X, 5 0 



**ld* 1 *SE*C0X- 
[0 0 8 6] 



54 



(4) 



* [0 0 8 8] [ii] dvn&itt&ffitiir z t Z&m 
£-rs±E [ 1 ] , [2] , [3] , [5] - [ 1 0] 
cofeHx/r l xREttcoX— a u>x o 

[0 0 8 9] 

• • • (5) 

[0 0 91] 

- • ■ (6) 

tV > X 0 

[0 0 9 6] [17] |2^)W< £ fc 1 iS^IP 
J«iB-C*)5wi:€:»«i:-r5±E [1] , [2] , 
[3], [5] -[16] COfBtfia»l JSE*WX— 

[0 0 9 7] [18] ^f^fllj/j^JllHtC, lECOJSW^^ 
2^, IE^llW^^^L^f^0#/A^^/j^^iI^(^/j^t 

[0 0 9 8] 

• ■ ■ (7) 

50^ir-T5±E Cl 8] EOtcoX— au>X 0 
[0100] 



[0101] 



(8) 



(7) 
[3] 



[5] 



Cl 7] 



SK£-*-S±E C l ] , [2] 
cofBTtL** 1 riEfccoX— A u^X e 
[0103] 

■ • • (8) 

[0 10 5] [2 3] ttfffftJ/j^HHI-, IEco®tff^5r 
WtotWi^wi i B, a^isrr^^^ L^:f^0#/i; 

ft t»t >*> mmm /j *i -t f^fi'i/j ^ fa© oij(c#ft-i--5iB 

2 B, jEcoB»*S:*LS»ii#Xfc:-ft*A^bajSa«(C75^t 
Tf*i5fH!W^*f*Wic«i^»«i^S!B3B, IE </) Jl ii 
& k LK«b#^I«i«o!B4 B^-ft'L, WES 3 BfilE u > 
x' i:Mi/> xVj > b 5 u > X*r # L , WEK 4 «i± 

— a u >■ x 0 

[0 10 6] [2 4] mlES4BcoiEu>X(7V>/j:< 
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(19) 
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ti>\ffit**mmx*3bz>zb&¥f»t-i-z±.fc [23] 
[0107] [2 5] <mmm*bmAz^ jE<omK^^ 
■ft»*^aii*(c*Mtr«i«cttj*^e>«iBtt«c#ifi"r6» 

L««B*BTiftco!B4 B&'fr U mjffiS 2 Wt % 3 ff 
14 1 ti^ixJE i">Xt & \s> X/j ^^-5f^u>X^ # 
f^Ii: &flH»<b-*-5X--A u>X Q l0 
[0 108] [26] fofcMfrbmic* JE(omtirt)& 

r fftiBW*^*f*»J(c*(c»!Ki-r 5!B 3 fit, IEco®«r2l 
«fc 9 IE U > X £ , IE \y > X £ it U > X £ * 0> # 6 f£ ^ u > 

x 0 

[0109] [27] ttttffJJ: jEco®«r2j& 20 

Hi 8¥^Sg2fl¥(7)rai^, SB2»£»3«co|H]HL 
14, ttf^lMa^Mfjlc, ffitOuEu^Xi:, <mmM{zdhffi$: 
U > X t /j > b ft «9 , mifEiS! 4 8¥ (4#3(*{Rij ® e^/j* £ 

i m"^ a > x /j ft % - t & &m t -r & x — j» u > x Q 
[o i i o] [2 8] vomm^mic, mcommt}^ 

w«n m i «t»2BcofBii», ^2W<t8S3raco[?np», 
^3fif^m4Bf(/)rH r ir^^^rn^i^fbL, miss 1 bi* 
i fe(/xiEu>x/jubfr^^n, RMie^2^ii, toftm** 

bflfilc, i^>X^ Mt^>X^iEu>Xco^-^u>X 

tcOSttcouvX^filRSii,, «rE*4»«4 l ftcoiEu 
> X^i-, ft o - <t -t" 6 X — A U > X c 

[0 111] [2 9] fttMWri^JW::, ECOJSW^S: 40 

im, m i wi3S2Bconi]fii, ^s^^^c/)^. 



EMU! 5 ? 1 1 - 2 5 8 5 0 7 

J<5 

S3«li:S48*coPflRS^-ern-etu*fbL, hMES 1 i¥(4 
IE U U > XcO 2 #W U > X*»£><c ^ 12 BX 

(il3il^t:^< <b fc— McojEu>X<t^u>X(7)^ 

^ u > x«:*tp - 1 zwm t -r 5 X- A u > X D 

[01 12] 

[iaiE«o(B»/ < cIftW] 

[1 l ] ^MB^coHJiSffl l coX— AU>X</)/£fta£-eoQ 

$fisi-e£>£ 0 

[12] *5SWw||JKW2^X— ^u>Xcoj£-ftJ(B-cco 
lm 3 ] ^fg^^HJSg^J 3 (/)X— U> Xc/)/a^^ T ^) 

[H 5 ] ^38^toHJ!ite0iJ 5 coX— ^ u vXcoj£^^r^) 

[16 ] ^^^o^j5Sf^6<ox— ^u>xc?)jt2:^^r'co 
[17] tt&mnnmm 7 cox— 2* ^>x<DfKPk^x(o 

[18 ] ^|g^O^JSl^j8(7)X— AU^X^Xt^jsa-ew 

[19] ^^^COHft0ij9(7)X— A^yX^SfW 
[tr®l-e^5o 

111 0] ^|g^(7)j|J!jgOTl OcoX— AU>X(DJ£fc^ 
T'(OlSfc5lT'*>5o 

[111] iiis«5<ojK3B(o«»«iss:^-ria-e*> 

[112] HfiSffl 1 ^>l£A*tf<OiRSIia-C*>-5o 
[113] SltfiM 1 coHa*-ecoite36B|-C*>6 0 

G 1 -11 » 

G 2-JS2B 
G 3-»3B 
G4-*4B 

L3i— !B3»<OjE^>X 
L32---^3 6t(/)^^l/>X 

1 
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[113] 

[14] 
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